Objective: To study the presence of sinus disorders and their diagnosis based on clinical and radiographic findings, correlating their presence with tomography tests and panoramic radiography. Study design: We conducted a retrospective study on 152 patients who were seeking implant treatment, thereby allowing us to evaluate 42 patients who had abnormal sinuses. The patients underwent an evaluation of their medical history as well a clinical examination, panoramic radiography and tomographic study. Results: The average age of the patient was 59.8 years old, and 54.76% of the group were males and 45.23% were females. Prior respiratory disorders were present in 52.38% of the patients, and 57.3% of the group presented dental disorders. In assessing the type of wound, we observed that 73.21% were mucosal hyperplasia and 26.78% were mucous cysts. Of the 56 sinuses affected, only 28.57% were diagnosed using panoramic radiography. Conclusions: Panoramic radiography has limitations in the diagnosis of sinus disorders; computerized tomography (CT) remains the most effective diagnostic test.
Introduction
The pathology of hyperplastic sinus mucosa or cystic mucosa has a high incidence in all oral cystic lesions, which some authors estimate to occur in 19.5% of the cases (1) . In most cases, the finding is discovered by chance through routine radiographic examinations. Symptomatic cases may occur when the sinus is completely full, the most common clinical manifestations being that of headaches, periorbital and hemifacial pains, and sometimes dizziness, nasal obstruction and recurrent sinusitis, among others (2, 3) . The incorporation of tomographic tests performed in order to assess implant treatment has led to an increase in the diagnosis of these types of disorders, which occasionally have an apparent dental origin. Therefore, the aim of this study was to examine whether there is an interrelationship between the data collected during the medical history evaluation and in the clinical examination and that of the radiographic findings, by determining the morphology of such findings. Finally, we wish to establish whether a correlation exists between the images provided by the panoramic radiograph and those of the CT.
Material and Methods
We have reviewed 152 patients who presented the absence of at least two antral teeth, and who were subjected to a panoramic radiograph and subsequent CT scan in order to establish an implant diagnosis. Of these patients, 42 were selected, in which we observed 84 maxillary sinuses that presented unilateral or bilateral sinus abnormalities in the radiographic evaluation. The following method was used for collecting data: documention of the clinical history, in which respiratory abnormalities were noted, including allergies, nasal septum deviation, catarrhal processes or other disorders. In addition, we evaluated whether the the patients had noted any type of sinus symptoms during that year. A clinical examination was performed, observing the treatments or dental disorders as well as the absence of antral teeth in both upper regions, and a radiographic examination by means of panoramic display in addition to a computerized tomographic study were also carried out. In both studies, we tried to detect the existence of sinus disorders, whether in the form of dome-shaped images, suggestive of mucous cysts or swellings characteristic of mucosal hyperplasia. From a descriptive point of view, the data was collected from these alterations according to their location and morphology.
Results
The average age of the patients in this study was 59.8 years old, with a higher frequency of sinus pathology noted starting in the sixth decade of life. With regard to sex, there was a slight predominance of males 54.76%, compared to 45.23% females, ratio male:female = 1:0.8.
While finding out about the patient´s medical history, we were able to discover the existence of respiratory disorders in 22 patients, accounting for 52.38% of the total sample; 63.63% reported hay fever, 22.72% reported catarrhal process, and 13.63% had bronchial asthma. Only 7 patients reported having symptoms during the year prior to the examination, consisting of stuffy nose, headache and runny nose.
In the intraoral examination, we observed the absence of two antral teeth in 17 patients (40.47%), three in 15 patients (35.71%) and more than three in 10 patients (23.80%). With regard to the dental examination, periodontal disease was found in 16 patients (38.09%) and endodontic treatment with apical disorders were found in 8 patients (19.04%). Of a total of 84 maxillary sinuses for the 42 patients, radiographic abnormalities were detected in 56 maxillary sinuses. The panoramic radiograph enabled this observation in 16 maxillary sinuses, corresponding to 12 patients. Compared with the 28.57% of the diagnostic ability of the panoramic radiograph, the tomographic study enabled diagnosis with detailed information on the characteristics of the wound in 100% of the cases. Thus, in 41 sinuses (73.21%), the images were consistent with mucosal hyperplasia, compared with 15 sinuses (26.78%), in which the image observed was a "domed appearance" consistent with mucous cyst. Three-dimensionally, the mucosal hyperplasia had a regular dense ray pattern in 20% of the cases, compared to irregular radiodensities in 80% of the cases (Fig. 1) . With respect to its location, all of them affected the sinus floor, extending to different walls, with the following distribution: anterior and medial wall (29.26%), anterior and lateral wall (29.26%) anterior, lateral and medial wall (36.58%) and anterior, lateral, medial and posterior wall (4.87%) ( Table 1) . Of the 15 sinuses with dome-shaped images (Fig. 2 ), 9 were located in the anterior wall (60%), 3 in the medial wall (20%), 2 in the lateral wall (13.33%) and 1 in the posterior wall (6.66%) ( Table 2) . By correlating the images with medical history data and examinations, we found the following percentages of correlation: in the 15 cases with unilateral mucous cyst, 5 patients (33.33%) had a history of respiratory disorders, 6 patients had previous treatments or dental pathology (40%), and there were 4 patients with no apparent relationship (26.66%). In the 27 patients with observation of 54 maxillary sinuses, there were 41 disorders corresponding to hyperplasias, 17 of which (31.48%) presented a history of respiratory disorders, compared with 28 (51.85%) with endodontic treatments and periodontal disease. In 12 of the maxillary sinuses (22.22%), we were unable to show a respiratory or dental correlation due to an absence of such disorders. 
Discussion
This study attempted to focus on cystic lesions and hyperplastic sinus lesions by means of data collection and analysis of panoramic radiographs and CT. With respect to age, we can confirm that our overall results are consistent with those of other authors who have observed an increased frequency of sinus pathology starting with the sixth decade of life (4, 5) . However, in the specific case of mucous cysts, this average age is higher than that observed by Maeda et al. (6) and Ruprecht et al. (7), who found an increased frequency in patients in the third decade of life.
With respect to the patient´s sex, although there were slightly more males versus females, we agree with other larger studies which concluded that there is no difference in the cystic sinus pathology associated with the patient's sex. In our opinion, one of the most unknown aspects among stomatologists and dental professionals is the etiological factor that triggers these sinus disorders which, although there may be a clear interrelation with rhinogenous factors, dental factors are also involved. In this study, 52.38% of the cases presented respiratory disorders, a history of hay fever being the most frequent. Authors such as Allard et al. (8) have considered the role of allergies as that which triggers these processes, although, like other authors (9-10), they consider that the percen-tages may vary according to seasons of the year, with winter likely to play a role due to the low temperatures, and summer due to the use of airconditioners.
The role of odontogenic factors in sinus pathology is being explored due to the intimate relationship that the maxillary sinus has the with the dental alveoli and its roots, mainly molars and premolars (11) . Hence, Eberhardt (12) conducted a study with CT in which he measured the distances between the maxillary sinus floor and the tips of the posterior maxillary molars, finding that the tips of the molars were generally closer to the sinus than the premolars, especially the mesiobuccal root of the second upper molar. Other authors (13) emphasize that depending on the degree of sinus pneumatization, the roots can be projected into it, even some of the tips can become coated only by the sinus mucosa. In other studies using CT, similar results were obtained regarding the distance between the roots and the sinus, and it was found that a small percentage of patients had roots that extended into the walls of the sinus. By virtue of this clear relationship, authors such as Soikkonen et al. (14) observe a clear frequency (70%) of sinus mucosal thickening in dentulous patients compared with edentulous patients, therefore defending the hypothesis of a possible odontogenic origin in the thickening of the mucosa. Along the same line, Falk et al. (15) , in their evaluation of the influence of periodontal treatment on the sinus mucosa, noted that severe periodontitis sustained over time could trigger a sinus mucosal thickening and that periodontal treatment was successful in bringing it under control.
In our study, a total of 24 patients had periodontal problems or apical lesions, and of these, 19 were not related to respiratory issues. It is therefore very likely that dental alterations were the etiological factor of such apical lesions, which in turn would enable us to establish an absolute value close to that of 35%. From a radiographic point of view, the maxillary sinus can be seen very clearly on panoramic radiographs, as mucous cysts are often diagnosed accidentally in such radiographs.
In this study, the diagnostic capacity of panoramic radiography was determined to be 28.57%, in most cases enabling the presumptive diagnosis of mucious cysts. This percentage, although considerable, is limited to the diagnosis of mucosal hyperplasia, as they are smaller than mucous cysts and due to the overlapping of anatomical structures. Hence, authors such as McDonald et al. (16) , Ohba (17) , Mattila (18) and Wilson et al. (19) , have felt, like us, that the panoramic radiograph, which is still the first test to be requested in the dental practice, is not a good method for diagnosising sinus disorders. Given these limitations, CT represents the most effective diagnostic testing available, due to its panoramic, axial and transverse scans, offering a spacial view of these alterations as well as their morphology, and hence the suspicious diagnosis is more accurate. Mucous cysts and hyperplasia were clearly observed in 100% of the cases. The former are located preferentially in the anterior wall (60%) and medial wall (20%). Attempting to establish a single etiological factor for this process can be risky. Of the 15 cases found, 5 patients had respiratory problems, 6 had apical responses or periodontal disease, and 4 had no apparent related pathology, although we can not exclude the dental factor given the absence of antral teeth.
